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(54) LENS DRIVING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To drive a lens, on the basis of an ideal target 
position, in any control cycle and to move the lens at a desired speed by 
correcting a target position obtained in an updating cycle, so as to calculate 
the ideal target position to be obtained in the control cycle. 
SOLUTION: A lens part 230 is driven by feedback control based on the 
ideal target position calculated by a motor control part 210D and a lens 
position POS obtained by a position detecting part 240. At the time of 
obtaining the ideal target position, first a speed setting part 21 OA calculates 
the target position in each updating cycle for the target position. The motor 
control part 210D corrects the target position from the speed setting part 
21 0B, based on the difference in timing between the updating cycle and the 
control cycle, to obtain the ideal target position in the control cycle. The 
lens part 230 is driven at a desired moving speed by the feedback control 
using the obtained ideal target position. 
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(57) [£»] 

MNfc?gt] U>X«2 3 0©B»*. t-^MIPW 
2 1 0DT*tti;Sft3S«©I*tt«Tari:ttMftW« 
2 4 0T#6n5l/>XttlPOStC^<7-f-l« 
/tyfWPfciOfrS. S$©BJg<£KTar£3<«>.5IC 

so. *r. j§sis)tgi52 1 oa*«, B«4»©xfr* 

-f **«KB«ttBTarget*Hta-r-5. 

2 1 ODH jfKi&£g|$2 1 0B*»6©B*ffiKTarge 

B^&fiTar^^5„ f»SftfcSS©BaittllTar*ffl 
2 3 OOKftjWTfctt*. 
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1 

[#Hf»#©®B] 

11***11 mmzw.mntzi/>x<DMmm®ftT* 
mmu>xz&®-rz> sm&wzmfeW'f 9)vr&m 

ib a m&B&£^ r t j: t> r»€ a nfc a t o« 

fcl^XMftgRfcfcl^T, 

it B«ttii**»f«o-y-f ^tREWjfcoMMM' * 

RffiR£l»BffiR£K:*^TlttEl/>X©»ftftSft 

RfcftlBU £fctt«*UT, MiRBRftRfcHSf-f* 
C <h £#8*<!:irSit#Jg 1 CE«© 1/ >XSB»gB. 
[RRJB3] ffiB»l»ft£#Rtt. »EJJfJ6©tf-f 
9 jucS-^trb a «fcR©#tti#ra a £ o ©«^e 

SJ*WU Kf<IWJbfc*««tWEBf3t©flil»P-t}-'f ^ 
)Vt fc£tJt»Tj»EBr£«£*©* £ i &»atr-5» 
2 (CE«©l/>XKS)gB. 

[0 0 0 1] 

i/ >x* mMWizmmvmm-z&mz its u >xk»> 
gRKprrs. 

[0 0 0 2] 

[fie*©fi«] *- h7*-*X (AF) , /17-7* 
X*. *»fc©SnfcB«ffiR*T*©3M*£l*|l::»rS 
*. MAtf. AF*^7tlt AF-t>-9-g6rt©CCD 

If) 

[0 0 0 3] *9#*«»»-r***tt. ttjft 

i-. c©<>:*©^»j«s«, u>x©aac*i;fcBfa 
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[0 0 0 4] #J*.tf. l/>XS3tt*fc±TiMfc$-fr*l'>' 
X^»SBT«> «fP-y--f^JHC*W-*B«ttB TTar 
getj #Rfc*ft. *©«IPlM'*;Hc43ttS 
l/>X©#*D&lSj©*IK©{fcR rposj jWftasn, 
d©&ws*ifcftB rposj tiWERS*nfcB«tt 

B TTargetj ftf**-? I^t-*^!^-^ 

[0 0 0 5] £©«£. B®&B TTargetj tt. U> 

io x*»*/7©teffltt«^«i;fc»ra©jaiK rvHj t» 
tznmvL mmm tincj > £©#«>£ n 

NCj TBtg&R TTargetJ £j&nJ|*&ttiMILT. 
ft#r©B«&R TTargetj 5 ft 

#Kjf« tvhj *tt&»<RJM-*»fc, £©££ 
©-jfcBfW tSMTMiM' r TAj ) t, £©-5ei$M 
£9©SRttS©iiaMI TINCJ <h©ifcTU>X©& 
fftgft TVHJ **€'T*«J:'5CbT^5. 
[0 0 0 6] t^5T. 7*- rtXE^-^ffillrrs 
20 JR<DtmV4 i; MZ TTBJ tt. aSWt«7*-*X 
ffl ; E-^l/>XO#tttCPU/t7- J f>V7h'?i7 
«ig©/t7>X»'«fcoTR«$n4t>©-C. ±ELfcX 
miMitJl ttaj £HKLftv>. f&to-fe. ±BLfc 
BS&B TTargetj fcRirrSMthM 9)1 ""TAj 
tt, **^«PftaK©«»*ff3IRK:. ±BbfcJ:5i: 

*o®mmm rvHj s*«T*fc»rcb«t>6n«© 
t, *©«ttRjtstt* tvhj icjfcUTgfc-r*. - 

Mffl-*M9to TTBj tt. ±EUfc«k5K:7*-# 
7 ffl * * U >X©#tt t C P U /1 7 — 7 7 h 7 x 
30 7*jgt©/t7>XIC<koTR5t$n5"b©T, H*f-* 
•f7;P TTAj ttt, SS« 0 5(C^1-J;5(C-S(Lft 
^ (H5«f TTAJ TKR*-f^;Hfe. TTBj 

[0 0 0 7] fi^T. W&MtnV TTAJ 
S©B^fiB (Target! (H 5 ©-jtt««A±©RT 
^TTargetl, Target2, Target3) i^.tbXh. Z\ti 
6©Rtt, *^©7*-*7ffl ; E-^©fflPlt-f 

TTBj T©g«!©Bt§lftfi (-^HA±©AT^1- 
Tarl, Tar2, Tar3) £— SL&H. 7*— 
40 aXJBt-^OflMtsJI T U J *7-<-H/tyi7««lTft 
ST^fCSoTtt. *©ttW-y-'f (H5©tl0, t 
20, 1 30" ) (r*3ttSa3@©BSfifi (Tarl, Tar2, 
Tar3) CR^T, Z\<DUW^-i 9)1 (tlO, 1 20, t3 
0-) <D%m<»WSi*M 9 )V (tlOCWUTtttlO. t2 
OCWUTtttll, t30lc:*fLTte 1 22, t40t»UT 
ttt 32) TR5g£*lfcBtgftfi (Target 1, Targe 1 2, 
Target3) ^OMIiltffl^T^fe. 

[0 0 0 8] 

[»W!W*ifeUJ:5£-r«IIH] ±BU 
50 tcMm-i9)V TTBj t, ±ELfeg^&B©Hlfr+r 
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TTAj tCD^-f 5.>?<D-fnm (^-f5>7* 

H) AT^t^«^l:tt (t&J*.tf05© tint tl 

I) . ifiBUfcB*ftB£SS©B«ttB£©!& (0 5 
©API. AP2. AP3) 

[0009] zo.fc'SfcifiBLfcBBffiBfcBEwBe 

ESl/TMIRFBlCftSlW&S. £©7*-#7,ffl : E 10 
-*©*MM--f*;l' (tlO, 1 20. 1 30 ") IC&ttSB 
M<DB&&.E. (B5©Tarl, Tar2, Tar3-) £■?-© 
UtoaJEKlM 9 Jl> (tlO, til. 1 22-0 T©gS& 
B (BAfcETarget 1, Target2, Target3-) £©i£ 

(API. AP2. AP3) £/jN5*<-r5fcfeK:. #J*. 
tf, V-f £PP>fcf:i.-:?©7Py?7«.y7*£fToT. 

*<D®Mm±>z&*b, mmiMtrfr ttbj tEEiM 

t>)V TTAj <0^-f5>^j|*/jN*<i-aii:'b#A6 
[0 0 10] L^U 9uy97y7*ff 5ttfi* 20 

SR©0f»ffcfcS. «IP-!M , *JI'T©S«©BB 
&B (Tarl, Tar2, Tar3-) £, -£©iSH&©S£r-ti- 
■f *JUTifiB£tt4B*ffiB (Target 1, Target2. 
Target3-) t<D^ (API, AP2, AP3) £&<-f 
fc^tC, »HJ"f ""TAJ &MW*M9)V TTBJ 
fcBB$i*5££fc#* 6*1**1 WBi^i7)V TT 
Aj tt. ±BUfcJ:3fctt!toMMftBB rvHj ©«?g 
*ff3«^Kffl^6n*/^5^-^T*o. j:n*«w 30 

1M7;P TTBj K£fc-&*;i£ttB»T**. 
[0 0 11] E»lc, m*lM9)V TTBj SJE*HH 

■f TTBJ tt. ±ELfc«fc'5K:U>X J £7*-*7, 

BJ K£trtrri/>X8^{»J©^7PP>tf:L-:J'© 

[0 0 1 2] ft^T, WHIM TTBj £M$HM 
7^ TTAj K£ta1i-J:'5£l/fc«£. COl^XRB 40 

Bj tJEKV-U? TTAJ ©^$£]&3©teBgtT'& 

©BStt&l^XiBBBftB***, **fcg^{4fit' 

[0 0 13] 
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». »#BlCE«©EWtt. ft«tiRlW$nfcU>X 

-fir*T»«-«I«MS[«fc***t. BEl^X&B 
Mcioliai^fcftli, BElSffcfiftfc 

»Bft£?RK«fcc>Tfc£«*ftfcWEl'>X©&»«fc: 
«-7*<^T, fft£©fWPlM7^T, BEU>X*WBft 
H# l*J ttffR $ tt« ftJP * ff 5 Sg»?R t £B*. fc U > 
XMMSElcfcHT. MElMftBft«*R*l REWS 

©im ir;PT«ie*nfcB«tt«*K»feoiJ--f 9)vt 

iEU, B<RjELfcB«ttBiREttB£K:*tflr»TW 
EI^>X©»»E*ftJg-r*>b©T*5. 
[0 0 14] X. RjMUCERoEW*. iWf2BBft 

<M9)V"C. BftttRlcB£R$ft]*U 

KE«©R«tt. RBRBBifefc^R*! WEBrfcOtf 
< ^;HC*"^^TBEB*ffiB©*tt«wafc0Oil« 
BfcJUHU ■jlf<WatfcJ||*BfcREBf*0*fP'9"f 
7 ;p t KStJir>TWE»r£R J; 5 bfc t> ©T- 

[0 0 15] (ffffl) ±BR*B l ©56^('«fcn«, E 

«rij--f ^;uT#6nfcB«fi:B**iiEbT. rbim* 
^T#***Ba©BBHfcR*JWHLTtt*©-e, £© 

BRIM f;HC*V»Tfe, BB©BBttRfcRt*HfcU 

>x©e»«*«rEt:&»3. u>xzmw.(Dm&T-&®2 

[0 0 1 6] X, »*«2©»i«tJ:ntf, W>XO» 

B«ttB#», mfewi z )vmzmM 

*«3©f8^lCckn«, W^^JH^tcJ;oT, «*P*-f 
^JHC*W-*«a©B«ttB**»*Ct«»T#«. 
[0 0 17] 

[580J©^JS©^SI] fiCF, *«"BO*E»Efco^» 
T, *ftHE«#BUTRWra. M. ^©mi©*M 
BEtt, »*Bl*6»*fll3K»J6"r*. Bill * 
»E*«EB**l**-h7*-*X-BU7Uyi'X* 

/7©77/7*^i o 0R^nncBB*n*u>XB 

fSS2 0 0©<ifi£^^-rXn-y ?0fa&5. 
[oo 18] iRi^i'^-fJi^tr. */7**i o oic 

tt. ^-h7*-*X-BIU7k-7^X*/7©§a») 
fftt»*ff-5fc»©T-f jrD3>tfi-^ 1 1 0#E* 
Ji*nT^5. T-f ^P3>tfi-^ 1 1 Ott. CPU 

111, A^ElKl 12, RAMI 1 3, ROM1 1 
4, I/FHB1 1 5«KJ:oT*MSSnT^a. 

[0 0 19] ^©p^CPU 1 1 1 fctt, A^3Ih1S§ 1 1 
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2£:frLT, *-h7*-*X-fe>-*gR (AFt>D- 
U) 10 1, Mt^OffiOt^lOZ, W) 
-X&] 10 3, |<9l#tt*©fl!lOj«fPjn 104^g 
£tt&AF-fe>1f-ttl 0 lHSfPfll 0 4A>6 
CPU1 1 ll:A*c!n4J;5C&ott> 

'[0 0 20] tfc. UECPU1 11, I/FHJ8S11 

tiaftt*^ * * loowccpuin, 

^OteCHwLfc^ftfHB. S&tCte, I/FH&ll 
5S^LTI/>X«t2 0 0<SiJ©-7-f ^PH>tfi-^ 
2 10, t-H7t-*Xfflt-^ (AFt-i') 2 2 

[0 0 2 1 ] COiSKllrtSnfcT-f ^D3>lia- 
i'llOTtt. WSBUfcCPUl 1 MfflUfcAF 
■fe>**l 0 1. <ffl©-fe>U-l 0 2, I/'J-XSIIO 
3. ffiOftfffll 0 4#*5<0te^C*t*«r>T, ROM1 

s-rjg^fi^£ i /F0»i i 5^^i^t, vyxm.% 

2 0 0ffiiJ<D-7'fi7P3>t!3.-^2 1 OKteSIf*. W 
fc, *-H7*-#Xi|i!ltiPtcWbTtt. U>X«2 3 0 

©«p»a*t»»*i«is»*'r*»*«^*«, cpui 
a-* 2 i o«K2i&n*. 

[0 0 2 2] -3Sr, U>X«t«2 .0 0«l:»tt5ftfcv 

^iio*6 <Dm^m mz&-3^x v >xsb 2 3 0 
>tfo.-^2 1 o#. &s«fc£^ 

[0 0 2 3] -T&fc-fe. ■7-fi7na>tf3.-^2 1 0 

tt. 7*-*X«»«f. #*7*&1 0 OfflljOV-f i7D 
3>tra-^l 1 ' 0*»&3l6nT<4»»3«iei:»»^ 

f6]<£^rit^«^^st>'^T, vyx^Mi 0 oi*3tu 
>X«2 3 0 S^KK»ft-r*K©jS* (PAS* rv 

hj ) ssuru zv&mmm rvHj «Htf-9"f^^ 

TTAj £i;©M*hM*;l' TTAj SiPft'BUHaB 
TTargetj *««-r*f[ TlNCj ) £T* 

■t. T-f7P3>tri-^ 1 io^eoit^®# 

[0 0 2 4] HOJ:^lCU>XllfR2 0 OlOV-f 7P 
3>(fa-?2 10f, U->X«2 3 0<B;fM&iSft TV 
Hj HUrtf-f^ r TAj <hifMtt riNCj t-c 

RJ6*nTHfcB*HMI TTargetJ iCttUT, MEM 



4 ) »H¥l 1-522 15 

6 

riNCj *fflt>fc***ff^, ^©««bfc«o»ffc 

ftS«H£fi TTargetj *ffll»T, U>X«2 3 O©!* 
ft*l»f*fr3. ftfc. CPU 2 1 lttMW'fj?* rx 
AJ ftlC*C9lW?JI'lC«lt«XfhM9JI'0>tt l"T 
AJ fc*03E*HJ--f iWTOJMMI riNCj *mtz\Z 

[0 0 2 5] Z.tD&ofcMfflZfTO^'f 7PP>tf3- 
^2 1011 CPU 2 1 1. I/FB8 2 1 2, »lgg§ 
10 213, ROM214, RAM215. %0>?2l 

6. ^-?mm\Bim2 1 7, #7>^2 1 seicj^T 

*fi&£*lTt>*. frfrzmfiWV'f 7n3>bf3.-^2 
10X11 CPU2 11**. I/F0K2 12S;iM 
T, #*?#&1 0 OffiijWV-f 7PP>tfo.-^ 110 

sttt, x>p-y (i/>xfi««m^s) 2 4 0, * 

2 1 6*»6SI6nT<*U>X*2 3 0 

(AF^E-^roiilte*) rposj 

lC*-^^TROM2 1 4CfBft$nfc7P^7ASr*fT 
20 UT»f« r U j Zl©ilf« T U J fcg^T 

AF*-^2 2 0*B<EKill/T. WEl^>Xg|52 3 0 

£j9rg©&»jf« rvHj T&ws-frs. 

[0 0 2 6] ±El/fcU>XtM52 0 OflJ<DCP 

U211 CJ;0*fi*n**-h7*-*X«l«lO*#: 
Wft^JUKOt^T. 02, 0 3©7P-3 L -V-h£ffl^ 
TBWTr*. ±!3LfeJ;7fck>Xgi52 3 0£&ft$-t2r 

#100OCPUlll*6I/FHBll5, I/F 
UBS 2 1 2ZftLTm<btlT<5>, 
30 [0 0 2 7] H<BJt*flH»*3WfcCPU2 1 1 tt, ffi 
Bb&J:5K*ROW>X»2 3 0©&1>S£ rvHj 

fciOEiHMiW TTAj #©iffl£H TINCJ ©tt 
T*fo -5-LT, £©M§HM , 7;i' TTAj 

ti^yvm. tn u mv>*2 1 scsjgisn, ^© 

ft. Z.<DjlV>?2 1 8«, ^HS§2 1 3fr<o<0ftmi, 

CPU2 1 lit ^0*9>?2 18©*|?>H51: 
40 StbT, M^fit-f 7;!/ TTAj Oilji^^iS-r^o 
[0 0 2 8] -tLT, A9>^2 1 8 0*9>M*« 
"0" (Cft-5<h ( TTAJ . CPU 2 1 1 (3ft 

■j*. xxy7*s 

-5. fja^ffnlSnSt. *©Xf7^S2T. sue 

[0 0 2 9] CO@®{4SOH«f«, S«T-y--T7;U TT 
AJ 39««ilbtJlt*Wlt. Wfi*4 9)V TTAj K: 
50 H»ttttTftjeSttfcJ«&MI TINCJ Sffl^T, 
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(i) ft t>nz>. 

Target + I NC = Target 
C©Xfy^S2TOIittl TTargetj ©BR**fr 
t>nzt, *Jl/-? i >tt||7 , *"S. I" Targe 

tj Offitt, l^XSt^ 3 0©l/>X&fR2 0 O^TCD 

[0030] z.<Dm&wmmm&mm. (02) ct 

B^ftfi TTargetj *tHfT$tlS<h, CKDSSWUfclS 
CPU 2 1 lt-^HS (GflX-tf. 3msecifgjg 
ft) fcHfTaftlSt-^BKUIPffla (05) 10 

[0 0 3 1] -TfttoS. 7>f^D3>tfa-^ 2 10© 
Target' = 

TargetH- I NC X (N 1 -NX)/N 1 
d^T. ("Target* J tt*fIE&© g^ft«T'0 5 \Z* 
f TTarlJ , TTar2j ^KfflST^. TNlj 
«M&LfcS§TlH'7, , l/ (TA) \z^-$Z>1i<0y9 2 
18W)>hi, TNXJ teMfflV-f ? )l> TTAJ 
*ft2>ilV>9 2 1 8©;*/7>l><I (tfRff. 05(DN 
XI, NX2-) -C*^>. 20 
u = a (Target'-POS) 

r a j «7^- \ t nvvuwm<DVc®m&-?3b 

[0 0 3 4] ±t3Lfc7x-;>7S 1 2 ic^mt-sif f£» 

ruj o©a*tfTt.n^«i:, ^roxfy^sni?, d 

©ffflLfci^l Tuj fCSo'^TAF^E-^2 3 0* 

^2 1 ofc«k§i@fi:iiMiT«aa (02) Rzfigm&m 

MiEffia (0 3) £t&S , rtS£&cD$Gg7D-;/70Ti& 30 
[0 0 3 5] COfSifiJMBOV-f 7aa> tf 3.-^2 l 

*mmi& (i/fh»2 12)21 0A-e§tt. ^<Dfg 

^Hf^lcS^T. &&tt£«2 1 0B*tE*hM*;P 
TTAj tif^ffi TINCJ *#W-r*. g£R££ff2 
1 OBtt. ±E«*bfcM*MM , *;i<; TTAj (cffi^T 
*H TN lj ft^r-f T2 1 OCCR&'lsT*-0*<7>h 
£M#j£ii&. fcfc. u©^^?2 10COllH 0 40 
ltC*TCPU2 1 1 t.1iO>9 2 1 8 ttC<toTSfi£ 

[0 0 3 6] -72 1 0C<D#7>hM# "0" 

«IW»2 1 0DlCffl*Sn«. t-^lWIM^ 1 0D 

£0II#&T:*BEIS , ««2 1 0 B**&J|tttt TINCJ * 
HXflii*, ffifBit (2) 'CftoTBHtM l"T 

argetj ettjELTftjEftOSBttB ("Target' J gfe 
5. 50 
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- (1) 

cpu 2 1 lTt-^KiitiiPWi^iMfisnst, 0 

3IC*1-J:5l3 t Jfe-f. Xf7^S 1 1T% ±BUfcl 
gftfiMSffflSMa (02) CXf7^S2Tli$ 
nfeSHfie TTargetj (CttLT, SSCiEWb 
COg^ftfi TTargetj OttEtt. HfrlM 7 
)V TTAJ TS«©B*ti:il£l'Tl»Snfc ("Targe 
tj tOm+MVfr TTBJ TCQaffl©@g&B TTa 
rj (0 5#!S) C«»-rSfc»O"b©T*0. 

(2) fcffioTfrfettS. 

[0 0 3 2] 

- (2) 

[0 0 3 3] *©Xf7^S 1 2TH 0 1 <£>#7>7 
2 1 6<Dll<y>bm.tLT%2tL2>U>X&2 3 0 CD$ 
»)&R£^-flr rpoSj t. ffijE^rog^&B TTar 
get' J fcOgd-CS^T. AF ; E-i'2 3 0O|f 

ft r u j at&a (3) KfEoxjiwans. 

- (3) 

[0 0 3 7] — jjrT, ; E-^$iJffllgB2 1 ODtt, #7> 
72 10 E*>&©flWCU>;CW (7*-*7.ffll^> 

X) 2 3 0©fii rposj sbk-ts. 

2 10Dli. HOJ:5fc|g|HUfcU>X«2 3 OOffiB 
rposj iilfBffilEUfcg^fiB ("Target* J <btl 
i^TAFt-i' (7*- fc^A!*-*) 2 2 0©I 

ft* r U j ^WiBtfciC (3) ctotifu 

fMI r U j Kgfr3V»T, AF^-7 2 2 0 £KHrf £ 
[0 0 3 8] ^JfiraBTtt. JE*hM*2 

ji/ ttaj s&tjsaufctfrfcssnaasoBSfiB 

("Target] fcXfHM 1 7;U ("TAj tMffllM 2)1 
("TBj t<D94 5.><fm (Nl-NX) KSo'^Tfci 

jE-rs^tT-, wtovoft ttbj c*5ttsasoe 

IKftR ("Target* j (=Tar) SSStftt, uWl 
("Target* J SrfflUT, \/>XU 2 3 0 <D&W)&m<D 
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